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Overview

0. Background of this project
—  Whatis “Kaze-no-michi” ?
1. Large-scale measurement Campaign
— The effect of cool sea breeze in Tokyo
2. Case Study on Creation of “Kaze-no-michi”
—  Wind tunnel test using detailed urban model
3. CFD Study Using the Earth Simulator
—  Entire city in very fine resolution
4. For Applying “Kaze-no-michi” in City Planning
— Classification of “kaze-no-michi” for urban planning

— Development of PC software
o In order to evaluate the effect of UHI measures



What is Kaze-no-michi?
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Ventilation paths in Germany
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Comparison of ventilation paths between
Japan and Germany

The Japanese ventilation path (Kaze-no-michi) where a “thick”
sea breeze is led into an urban area is three-dimensional.
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The German ventilation path where a “thin” mountain and
valley breeze is led into an urban area is two-dimensional.
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Outline of the Policy Framework to Reduce

UHI Effects (2004)
e Concerned ministries and agencies of Japanese
government promote
— reduction of anthropogenic exhaust heat
— improvement of urban surfaces
— improvement of urban structures

— improvement of lifestyle

e Also stipulates
— monitoring system of UHI effects should be improved

— research and development on the assessment technique
for implementation of effective measures should be
promoted



Goal of this project

e Which measure will mitigate the UHI more effectively

— Effect of cool sea breeze on coastal urban area had not ye
been sufficiently and scientifically investigated for urban
planning.

— We will estimate the effect of measures based on large-
scale measurement campaign, wind tunnel test and
supercomputer simulation.

— We will develop PC software for the national and local
governments, and companies to devise measures effective
in city planning and urban development.



Outline of this national project

e Research Period
— From FY2004 to FY2006 (for 3 years)

e Budget

— Approx. 5 million dollars (overall)

e (Organization

— Ministry of Land, Infrastructure, Transport and Tourism (MLIT)
e National Institute for Land and Infrastructure Management (NILIM)
e Building Research Institute (BRI)
e Geographical Survey Institute (GSI)

— Universities (joint research)

e Waseda University, Tokyo Metropolitan University, Nippon Institute of
Technology



1. Large-scale measurement Campalgn
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Examples of the meteorological observation
results
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Examples of the meteorological observation
results (Contd.)

/Average air temperature in the city
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2. Case study on Creation of “Kaze-no-mict
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Redevelopment of Tokyo Station
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Redevelopment plan along Nihonbashi Rive

-Rlver5|de Iandscape is restored



Wind tunnel test for case study
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Redevelopment plan along Nihonbashi Rive

Present

*Relocating the expressway
underground along a river
river bank is widened
riverside landscape is restored







3. CFD Study Using the Earth Simulator (E.S

Simulation result
10kmx10km of
central Tokyo and
Tokyo bay area

July 31, 2005

10m above ground
level
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New Environmental Analysis System
using the E.S. (Ashie et al. 2007, 2008)

e |ncorporated potential temperature and Coriolis
force into standard k-&¢ scheme

e The boundary and initial conditions employed the
simulation results of a meso-scale model.

e Terrain, land use and geometry information of
buildings and streets was generated from DEM
and GIS database of Tokyo.

e Can calculate Temperatures and wind conditions
up to 500m height and 33km-square with 5m grid
horizontal spacing (approx. 1.6 million buildings).
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Simulation Result of Air Temperature -July 31, 2005

2m above the ground

31.5
31.0
30.5
30.0
29.5

500 [m]

Air Temp. deg.



CFD simulation result using E.S.

Simulated in 1m resolution, Drawn in 10m resolution | B W

Wind speed 30m above ground level



CFD simulation result using E.S.
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Comparison of wind speed and direction
(5m above the ground level)
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Air Tempe rature Difference (between pre- and post development)

2m above the ground level

2 -15 -1 -05 0 05 1 15 22
Air Temperature Difference (Degrees Celsius) 500m
|

E'ﬁg!...“ .
o wdo? St

v .
<+ %'

. T
" (.
‘)’Q‘fﬁ; .=:=.. =

N S R =
1Ly

) B

Sy o
~ BT El’.'i'

VAo "5 b i &

AN . CIED COmTE @
= o)

B
rEEl
i UL
o

gl
g3
ER ¢




iII

4. For Applying “Kaze-no-mich
in City planning

Ventilation path along grond leve T Typ e-

Type-1 Ventilation path
-induced by streets and rivers
sessesenens,, L=F(H,D, B)
SeaBreeze g — Ventilation path

- T > ‘, : "-.‘°~..,.-induced by high-rise buildings
" 7\ of heat 1 >

/B e D Low aibtemperature region
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Klimaatlas for German City Planning
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Development of PC software

It runs on Excel: not required special software.
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Effect of Roof-top greening

®

10m above th
ground level

‘ Air Temperatur

Difference
[°C]

0.3
0.24
0.18
0.12
0.06
-0.06
-0.12
-0.18
-0.24
-0.3




Effect of greening and cool pavement
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10m above th
ground level

‘ Air Temperatur

Difference
[°C]
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Effect of energy om
(e.q.. Improving the performance of air conditioner)
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Effect of redevelopment with a main road

10m above th
ground level

Air Temperatur

Difference
[°C]
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Effect of overall measures

|
o]
B S
[
i
U
10m above th
ground level

=
A=
&!‘ Air Temperatur
Difference
: [°C]
= B 1.6
= iy 1.2
= -
T2 dits 0.8
0.4
5 LER
=~ 0.4
= = 0.8
2 [} -1-2
1.6

-2




Summary

e National research project on ventilation paths is
introduced:

— Large-scale Measurement Campaign
— Case Study on Creation of “kaze-no-michi”
— CFD Study using the Earth Simulator
— For Applying “kaze-no-michi” in City Planning
e A concept of “kaze-no-michi” for city planning is
introduced.

e Development of PC software is introduced



(Near) Future Work

e Measures based on policies

— To organize action menus according to local properties.
e Such as Urban Environment and Climate Map

— We will include them in low-carbon city planning guidelines.
e Easy-to-understand effect of measures
— Sensible (Visible) evaluation, cost benefit analysis, etc.

e User-friendly PC software for assessing the UHI measures

— To provide this software as a practical evaluation tool to the
national and local governments, NPOs for town planning, and
private companies.

— Incorporated with low-carbon efficiency also should be
considered
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